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Serum Levels of Immunoglobulins (IeG, IgA & IgM) and Complement
C3 in Healthy Korean

Soon-Pal S8uh, M.D., Chang-So0 Park, M.D. and Joo-Yong Yoo, M.D.
Depariment of Clinical Pathology, Chonnam University Medical School

Thiz study attempted to estimate the mean concentration of immunogloebulins and com-
plement in healthy Korean.

Serum concentrations of immunoglobulins and complements in healthy persons vary with
age, racz and sex. 5, meaningful interpretation of serum levels of immunoglobuling and
complements in infants and aged persons might have been difficult because of wide range of
normal value.

Rzzently, tae great alvance in methodolozy for the quantitation of im munoglobuling and
complements has been achieved,

In the presant rzport, the concentrations of the immunoglobulin{IgG, IgA and IgM) and
complement C3 were measured by Hyland Laser nephelometrv in sera of 557 healthy Koreans
from birth to 70 vears of age.

The resultz were as follows.

1) Thz conzzntration of IgG in adult sera was 1551.84+391.1 meg/100 ml{mean+5.D.) in
male, 1723023856 mg/100 ml in female; the level of IgM was 128.5+52.6 mg/100ml in
male, 156. 9 £56. ng/100nl in female. The IgA value in adult sera was 250.6-+105.7 mg/100
ml in male, 269.1+97.9mg/100 ml in female; the mean level of C3 in adult sera was 103, 4
+27. 1mg/100ml in male and 105.5+28.0 mg/100 ml in female.

The levzls of Igl and IgM were higher in adult females than in adult males(p<0. 005).
Howzvar, no significant differances were found on the levels of IgA and C3 between adult
males and females(p>>0, 05).

2) The average level of IgG in cord sera was similar to that of adult sera and lowest at
the 1 to 12 months of age, ie., about 45 per cent of adult level. In the group of 6 to 12
vears of age, the mean value of serum Igl approached the adult level in both sexes(p<T, 005).

3) In cord sera, IgA could be detected in 53 per cent of all neonates. In the group of 1 to
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1?2 months of age, serum IgA level revealed about 25 per cent of adult value and it was
reached the adult level in the group of 13 to 18 years of age. No signifcant difference was
observed on the IgA level throughout all age groups in both sexes(p>0.05).

4) IgM was detected in all cord =era with been less than 10 per cent of average adult
level. The serum IgM level in adult female was significantly higher than that of adult male

(p<C0.005).

5) Concentration of C3 in cord sera was about 47 per cent of adult value and reached
the adult level within one wyear. No significant difference was noted on the C3 level throu-

" ghout all age groups in both sexes(p>0.05).
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A mipgel 4% immunoglobulin(Ig)s} 8=
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— A SLa A B ME A A M Immunoglobulin(IgG, IgA & Igh) 8 C3 R« B HH—

] 4 2} 3hef,

PinmaE s IeG = BF 1618, 94274, 8 me/100 ml,
irF 15517 H24B. 1 mg/100 ml 24 BTl A ek &
ghkev, FAldes HES Ex ohda(p>0.05),
BoAE] vldhe drfell M o WAl faFded(p
<0.05), WTE A4 WAt zlelr gledck 1~128
Hell IgG@is £# S8 wlol= Bir e 7z
2 fHE Vheb BAMS) 45.0%8F 42.1% 8 Edc)
o] F 1~5ak7t3l wel Hhnsts, 6~128«l= B &
F WA 80.3%s) 82.8% 24 A8 RAfd ¢ 2
aoglew, o] o] Feodl = iERgS] =HE IgG sl F
EL WE)E Q47 oA 4t (Table 1). 31 {5
£ #RE 2w IgGfi= oo Soat=l Bk 4
b Abe] 7} glal ot o] Fe] BT R drFeld
wA MEEE 4 o (p<0.05), HAfMM gl E BT
1551, 813917 mg/100 ml, irF 1720. 0--385. 6 mg/100
ml 24 ey Eep o] ¢ E 29 c1(Table
1, Fig, 1),

TgA o] WM A= 3285 1784 A7 B 8
Hel BFe 2.4453.5me/100ml, fed e 2.7+
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Fig. 1. The mean levels of IghG with+5.D,
* Hyland Unit
** Concentrations in LU./ml of W.H.O. calculated
from mg/100 ml H.U. us=ing conversion factor
of 0.124 for IgG.

37meg /100 ml ]l owd, o] & A 48] Hinde 1~12
HYell = WF s5.5422.0mg/l00ml, &rF 47.1%
2 4me/100ml B oA g RS 22 1% 1T.ERE
Beeh G~12@el s Fad IpAfEZE BAES 0.6
%sl 68.37F vlebWlm, 13~18mEel A& ERAEH
Egtsie]l BT 207.4H4L6mg/100m], T 196,04
41.5mg/l00ml gl 22 308k ¢ T X TpA fEL
A4 e {mEte Al o (Fig 2), 24EEAA
RS IgAffls SAlaleR £F8) el §F Hela
etz (Table 2), IE®H HAMlYE BF 280.6:H1CE7
mg/100ml, & 26001187 9 me/100 m] &) & e},
TeM ol sleid BM¥AFES EF 10,3472 mg/100
ml, #£F 1. 4+8.0mg/ltoml @ owd, o] F w2 Hf
g M, 4S8 1WA, Bl £4 22.3112.8
mg/100 ml #} 27,54 M. 3w /lt0m] 2 A S 17.6
%W ITE%E vebdm 1~120%d BT e r253.4
mg/100 ml, #F G0.FH3LEme/lt0ml 24 B A ff
2] 70.0%2} 67.7 %l clEgow, I~fid ¥ ¥
T A Eddtde]. IeMe) i #EiEs BT
o Al 13~18KE, LT+ 19~a0ae] HWErsqlon,
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Fig, 2, The mean levels of IgA with+5.D.
* Hyland Unit
** Concentrations in LU./ml of W.H.O. calculated
from mg/100ml H.U. uszing ccnversion factor

of 0.704 for JgA,
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Fig. 3. The mean levels of IgM with+5.D.
Hyland Unit

Concentrations in LU./ml of W.H.0. calculared

from mg/100 ml H.U. using conversion factor of
1. 180 for IgM.
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Fig. 4. The mean levels of C3 with+5.D.
* Hyland Unit

ol F MAE LR, ol AT of & F£F
£ vdc)(p<0.005) (Fig. 3). EEAfH gleiH 1gM
g Wi H#EL A4 126,552, 6 mg/100 m1 8} 156, 9
+56. 8 mg/100 ml 2 APl 4 o FA WEssc
(p<C0. 005).

BEHmiEe] CIE:e B+ 50.04-11.8 mg/100 ml, ir
F 48.6+10.4 mg/100 ml 24 F A2 48. 6% 46.1
R Re3 ol F AlEa Hnd X, £#H 1494
BOAfE®] 75.0% ¥ 7i.5%glen 1-12M8H B
5 Al =ebelgich. mikf C3e Bir #e 13
~ 18] REME® Xderl, o] Fol 448 LHE
kol gl enh, 3068 LitEdl ¥ o} 2 #{kr} gl o o} (Fig.
4). C3¢ A M= BT 103.44+27.1 mg/100 ml, &7
105.5+28. 0 mg/100 ml ¢] gl o of , Z-iEfder] glel
B HES 2R BES A ehakch(p>>0.05).

£ ¥

Al 4 miERe] Igel sEHS B2 HEN HEG
HEER EEEe HEs e MERE gos, =2ty
miFfAd EeEd e g Cle i —2% 555
2] $HA ARk, ER AL el EgR Iz el C3Y
F+EE Lo sel pghi Ale] s} gle], #FF 3 sl
A Igsb C32] W{EE FoHstev] o 8 &e] woh @
® £9, FYt immunoplate & R EWEAL
IgG iz} Rzt wiel &4 814 mg/100 mI*, 1044
mg/100 ml®, 1045 mg/100 m1*, 1323 mg/100 ml®,
1350 mg/100 m1* 81 1413 mg/100 m1*®a] ¢ 2uf, =
i @As = Iefimids] M =lel A Igd
B Al (reference standard)el| #ald FITESR lgif
& mg/lo0 ml B JeblA] EHe gle], —EL L
sf 4k A2 FEEE M2 R TesEEE W
H.0.%] Immunoglobulin Reference Center «f] 4 inte-
rnational unit{L.U.; mg/ml) & {FHHIESE fJA34
glepanan weby £ A¥d 4 fER IgG, IgA ¥
IeM 2 45& LUER ghibile] B4 zpg] n#(Fig, 1-
3), = 2 MEMES ERRAM A3 422
el o] el W O HEES «el HEE] =R diglel
(Table 1-4).

o AgdH MWmiKY IgG FHiEs BFe KA
{HEct oFzl Feront FA|a o s FEL A= efod
ouf, drfell i BLAfHS o She] whA] IEE o v
(p<C0.05), HE BmabEel A A STeld HAM
¥rb oo pghownhh, gk i} o] @dbA e, ki)
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—fEA A2 A BN BEALAY miE Immunoglobulin{lgG, IgA & IgM) W C3 fel BE%: ¥H%E—

i AtE Basx glo®, Heming Hi0 2] 2id,
Hae) o Sl e e e RS R R
E2 i) BES E o glx, k8 T Hip
7t Enfge olgEd, sk Hde), Eqs 22
2B FL fHRe Ige] MEE Esle AR ezl
t} gte o, Osborn %%, Oberman &% 4 Gitlin 53
= Abghel 4 2R IeG e KEE EFile KBRAO=R
active transport & #efa slgdicl. 2 Ao B
mi A IeG =t B4 A4 A} w5tz 2T
oo wA SaEded, e G kGEd =2
W o feRte] IpG T spcba & Allansmith 493},
o] srobel A MRS IgG fE-F WA Y R @,
fEiEAMl o] 55 o] ¥l § Smith %2 1o
£ raksbd, sbabdlabe] 5 B8 AalAbe Fsls
A2z 4=l

gl T ERSsREG AR 1g6EA A
el Befp = A2 BEE F9 1eGE BT F
B SR o] Foal & EHUrl g Bkl
A PES £ 1gG e of e s Fabsted & 2
2] IeGel 21 Bridge %a Zak %] aga-
mmaglobulinemia f3{#<l4 ® o BRE-A4 miEM
IgG 7+ 78 WEsA erts & Bast Fo ¢
3le] v, van Furth $9Y2& TR 2088, oo
Fudenberg &2 £ 744 Y5 KR~ IeGE £
ek dhed, Rdkilel sars e mi IgG = o
Ak e Hel o] Eg Ao o Ly R
A RS Aelel stdsh HER ER leG
7b zhbsiz] Aasied 2 HEd s ARES 2l
shejdr, B Aol AF 1~12H8d ZHaf A
THd o, ohE A HE SN g P8,
4 1/ B 3~ UV A FFAE 29
T, ¢ B s IgGrh e B4eEe, F
4R el A sha) Eeied 21498 A= g
e}, JHRKEL Gl IgG s 4F A4 =
F58 Wt BAEY 42~5%F =D ed, ol
Johaneson 388 42z} &) =zle] 2}, Fulginiti e
o] 2agr RAMS 755t —FE A gl elF
1~5E <beldl FAE ®insgetst a3 o =01 4
alefl = m 6 12gEEHs] LAY EgdldEd, o=
e S~k WA =g o9& ey 4
A enmmnsl foalsg el IgG e SRR 543
¥ bl =l dpe] 7 e, ER BA FHEA A
@ EEE ehy By Ao «l&siepan SEeH
oAdgaA IgG e EAMEE FT 1561843007 me

/100 ml, #F 1720.0+1385. 6 me/l00ml 24 HFR
of A Fel A o EA aabs gles, #RE 18R ¢
8] Fgl A Faqle] IgC i Al & 2R
7b gleta dhed FEe] maksle 9=, Buckley
F e TG 7 B 2R P25, sefidA
60fAtel o]l AT HER Y 27 vhelb=] &6, o8] ¥
e8] 3 EREL RS £EBRc FRR o 25
tha shed, X WM oM R —FilE fRel g

2 WA TgA = AWM oF 172404 Hilis gl
Lo Bl 25 EAMS] 1.0% 5=, Stichm %2
24+3mg/I00ml 2 pEA{ES 1+2%e} # 1 Buckley
WL 5mg/100ml ¢] L2 JFAfES] 2% ]9} iy
X Az galside. FE BRAY IgA s 235
Al gaw, =4 IgA & £amatchs BEYT SA0
Wlew®?, Gitlin ¢ IgA 7t REE 39 KR =
Birel A4 AARES el el West 898 IgA
€ R mEAd s BRZEZH gz, 4% (F7A &
HEA gron, oF M%) Hingctn ek o9
v AHA e IgAE e d o gl Hikel A
Wyl wek IgA st IEREE A FRG 2 AT
viel BiTE s 2ol g o s, Roth's) West &9
= R mis-e #-8ela, FAdugielst el 5ol B
Wl A=E IgAr wlgk AEscin dgs. B
Allansmith 0 BE# ML) rardcem samrplesi 4 IgA
7t 2~5% 71 Awsdd s T 13AdE A fFelA
SAHMdH: $od, Fuderberg 872 camrple £
/3614 AaHgivtn stdvh. U8 87 iR o
A 6 AP 2 FERS BWmAse IzA 2}
freesta, =9 IgM{EE &4 Sasgcte & 1z
= glavt®, IgA 7 A3Ex 4 WERe 23
t OFAERE o o, lEY B Aol o
A (Y, SRt 34 duEed =4 Eim
]2 IgAHE 47 Hdalvlz g, L 4
el WM IgAr @k BER fol4g s IgM fiie
T vlEle] g4 Eoton, AR 2544 54
Al SdEsgoe, A% YA IgAfE: BE
Ml vlgle =4ta, 1~127 Q4= BF 55,5422, 9
mg/100 ml, Zrf 47.1522. 4 me/l00ml & H& A
fife] 22.1%2 17.5% 9 en, I~cie BAfEY 265
% W 31.5%d ol2E tfE MuzlgEe Hxs a4
gl ovsanan A% 1348 ASKE 43dd 4
A Adgdld ndge HAMEY T5%E Roa @
Janeway*’s] AAzL deldlgrl, X Adgd4x
IgA = 4 F A48 Ehad 12~108d A =
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gild wu], ol = IgG vk IgMe w8 =9 Rgleod,
efE HaoaAEFL 6-~TaE, 128, 1213, 16
el iy BAMES o) Bepa daich. £ 4Ll
IgA 2} = 4ajal Hiine Buckley &'o] =gt ala}
ghe] IgA 7} 2end 7)ol 4 2] FEFEGBEERs] < a9 <
g8 g8 ] X £2le] g}, §h3 Allansmith'®
e BEN = BTad L7 IgAEe o 22 8
¢ 2 Butterworth 7.2 SiE§iREe] 4 2] IgG {fi=] 4
Wk FER Al gt e ¢l £ 49
A g5 E £F0]slt)

Igh & B5R=14 A nls] fpE = fils o
Ao i West B3} Allansmith 3000 FE A 4
Bifo leM & =GR & ola, sty 25 it
ol A = 5 oF 208 o418 BRAAMAE &
A, 45 184 »E SER Hndta [gGd IgA
¥l oof wE SEEEE Mo, 48 4EHA= EA
fgie] S0%, 12246l A& pAffH =ggicta o}
drp, = Stiehm %502 bR WML 64 1gM
o] g, & el LR 1z A Sldn
hd 2, Janeway'™ X 1EH« = HAMES] 7%
ghitebm ghglvt, o|Fme] IgMe| wlma) ge] Him
e AE A4 MM Re =5 1Y SR
BURCEL el ol¥t REC R AQztse], BihRd4 B
il 47 = il TeMe] shaF =3 el
o, ol IgMe| BEhRS PHEM T3 988
eebghd Sju|gheim ghope, B A4 TgM 2 W
fme] M4 Fe=ddad, HF 10.3£7.2mg/
100 ml, Zr-F 11.4+8 0 mg/ml & &5 BCAMEE 8.1%
o} 7.3% % Mo, oA RAME] 8~15%e] &g
at g ebE FEEE gaSnitdel eRgh b}
A 1~12@ A4 IgM fiis %1 88.51-33.4 mg/100
ml, r§ 90.5+3L 8mg/100 ml & BAES] T70.0%
o} 57.7%¢c ZRtile vy B3 SEE 4Gl
ﬂ’ ,.:,'I_E -F;_'I__E iﬂiﬂl H_Er_ﬁ.hlﬂ,ll.ﬂ.-‘ﬂg_], _ﬁ__,{'l_ﬁ} i
Aolgich w= 1~5ee] BT 132.4742.1 mg/100
ml, & 132,2+32.6mg /100 ml & BT BLAM
(126.5+52, 6 mg/100 ml) o] Egkeldd e, e H =
B AR (156,956, 8 mg/100 ml) 2el dighen], =ff
Wil 2 s, 3~4ATY, 1-ZRES, IEY ¥
16T LA G o] Evbx b #idFEEE HE
ohE frRelglel, B A% R IeMEE ¢
2 Ao, HIEE LiENe STEch feald o =
# &35 Qed ol IgA S Bfstz IgG e IgM
off 4 {£9«) 2]k Aol & AT ¢ ok #HE A

Age Aeldbdoy, 6 Lbels BTRA ZT7
o Evim § gE%NeL fapsidd el Buckley 3%,
Heremans'® % ChewB23e] A fR0e] 2leld MM
Ig (i v ®s}gd i, Georigiadis 52 gty &HHY
e mif Ie el dekd ol alor gl gl
o, A ORE A HEde] ey mEs fEE
FroApd me dlal stenE oeel i EEESL BB
fo 2 a4 4 gledcl. gl Economidou H¥E X
Aaz AF RS misA lggg HEEyd el
IgeM g Zalglel 4 o wobm, IgGa MER =
glgl e, IgA & AF R4 W4 o =4 A3
grta dhged, ¢=% Bks] WELZE €8 R
HEFER AT LR dpm B el 2An, Bk
MR RS 2127 o el elell =®E Wi
YRR IgA GigifEe] *A =7 of Fo IgA -t
weba ehgl o

#i18 F: (complement system) = P34 Ak
< FFfesls BAE TakEbe, RIERES] mediator
24 ffH#e B i dFo 2 #Mifa 3 HEHH
& opsonize Ste] HMIMFRIE oA, B %2 P8
L2 Ve 4@E PEsied Fo8 g¢& fidn
de A Uk e Eio| == FRAC SRS
¢] ¢complement fragment } kinin = 2 $9Fe] A
AvEEs EERHEE oA 5 el olshiie] H
R FEEEE = Bl = C1, C4 9 C28 73 C3
71 iEtkfes . efald] Compx| = jEHE{EE = classic
pathway &L C1, C48} C2§ 73] ¢ 3 properdin ¢)
++ C3 rephritic factor 2Exl 2te] C3 proactivator 2k
2 4 i Fiasl 4 25 & C3activator enzyme
«f f# AP C3xh WA AhEMEE Yo7
alternative pathway 2] 27}=] 7} glcpinHs ) mael 3
% = classic pathway o 97}=) 2] #4ra} alterna-
tive pathway ol 9 F2] EAHHe W#Ed slox
WA glen® FTEEHOG A b #ka R A
Hol #irse] szl gelz ghop™sD, ofa] @B 4
MR- S, o RS EE e el s e
]2 Al Hedl, o]l AMBEEIEH WMot 2o A 5
of Fo]2hsl o S0, Frank®s}l Schur™: [
Bi A8Y o8 &8s o4 #es BiLE B
ik ok glvh whebd BRE, PRERIERE, Fobeld: H2E
MR #E F04 miffe #Hi@(Ci, Cq, C2 8
C3 %)} factor B, properdin 9 & M5 sle o W&
Wob Bi= aAle] e Eild BHEE ANG=d 2o
R8T sleba abeh, IEWRR A HiMeE sl
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Abdl £ e BEE H& 2ny vl ge# = C3
of HE F= IhkEe] v RElEL] KeriEduel ATRES R
e fHe q A e, dWykdE F@dla Zitcn
el o e ofell Y JIES £ FEEE 52 sebel
sl #elef sbgi=l®, sl Fireman HY-3  IEE
1808 MREe S5 Wl Afafdds 4. LR
1A ol el Al4del tAe]q Rast @7 gdars
o3, 2} g Aa slaee] efrl gdmed, 3
del Hel & 2elictn ¥ adlge}l, E 4ge
Ax Birme Ciffi= MF 50.0+11.8 mg/100 ml, #r
T 48 6104 me/100ml 2.4 A el 3] 2] 48, 45281 46, |
%E Hy=d, ¢+ Fireman %Y%) 75.7+19.3mg/
100 ml 2} Propp %8 88, 8 mg/100 mi Bc} wsb2
v, A abEsbels] BEFEMmAIY B o] M SRS
0% itk 5 el Sawver &%, Ballow %0 90 Adi-
nolfi g2 4 Al wlwelgdos, LE A4 Hin
ihed 4:H 1~120AF Aol 4 <lald] =gstglz,
e BES] 3~6EA” ¥ 6EATH 4«
e oba g Mol ek i Rel gl o Casf CoE of
M ool2l wlz#A] SREcD Stgicl. Yo ® §T
% 2 nd trimester o o) 2d Ha& & AHLEEA S
Hep of wela) ™, o= iR el fleid R
7hoobE ARl o] HEG S84 s 43S
+ FAReldet £ dyeld g 13-188%e BT &
F 128.8443.9mg/100ml & 3 =8 C35E e
Ael# dep vf A gLabs ol 2 (p<0.05) o] Fql 44
il bl et SERse] el A HERRC = B
T fFEL A it dhs el 4 C32) 4 gl
= BT 1034427 1mg/100 ml, 40°F 105,528, 0 mg/
ml e} 5i =6, Propp %% s Alper 502 Hafxel ¥
kol S| vlalell 4 dag] %] 65, 0--20.7T me
S100ml ¥t =2 i) gl of, el wiel 1g 5] fkel
epofst o, R Ao sleldE ke abe] ) gl
SR SRt e F b 2 RS FER wE
walel she o, HFE dyel 25l A FHE
H fx loffisl opslsba)l 2 dERS oel abs Ao
+ Hojm gl weld I A" G, §I) ghe E
EMIA alel A My Te sk C3s fbg FFH = o
BEel ek, —ate R EW A e, mAxRe
A A A misA [gfEst of 2™ 2 el
a7l A el FEirRIEAYe EFq AT 243 of
Lo i of WHEAF HEHA depte FLE g3
gl Edk Caseidy 70 2] 2k SERERS By
e mikP IeGel IeM e Sl selalm, (RN

ol 4 = FiEHel Aol § Hef, Aol BT o]
IgG = wao, IgA+ 94 pdsgoe, IeME £
Fihell A vz FEG L2 B4 Fo B
2 Adkelgdohm shgl =, ol ol g RIS A o] A} o
w| gk A:4hEg WeEEE 2= A2 otz bl e
share] EH A flelA Igel C39) miiE-l 8 &He)
e} w9 vlekgl AL, el FEHE, FREI HmE,
reference standard, FUEE§ ¥ HEHEE 4 e
off 2jgtelm gabse], =d HER B (5
BT mED EfEe dAdz ol

s e

FRlE 287 BRd4 38 704 ol 2e EW
WEA 55THS e T mify 1g6, IgA, IgM =
C3fit-% nephelometry 2 2 fEfiel e obgar 28 W
fE o gdvt.

1) 1958 Lk EFEAA a4 IgGe mitie
BF 1551.8+397.1 mg/100 ml, ZrF 1720,04-385.6
mg/100ml gos, Ighl & B 126.5452.6 mg/100
ml, Z7F 156, 9456, 8 me/100 ml 24 IgG &b Ighl e
A HFicl dFdld o & o8 EF gl (pg
0.005), IgAfE HF 250.6+105.7mg/l00ml, 4
T 269.1+97.9mg/100 ml e 3, CHi: &% 103. 4+
27.1mg/lo0ml & 105.54+28. 0 mg/100 ml 24 IgA
¢} Cafilic MERIMl #EF 22 FHE a7 gdsickip
>>0.05).

2) IgGel glel 4 PWFdndfE RAMEL olsbd
2, 4 HEAAA 1 Aol #h3 wA] gabE o
BAMES 45% bek slelowl, G~128e 47 A fifis]
LA

) IgA = Biied 4] 328 17HA A=k v|eF A F
Holz 4@ 11200 A 20% xgen,
13~18ge] RLAfEY =¢sign {ERRES FESL 3
o] & &gl (p>0.05).

4} IgM & =& Bmel 4 s o e A
0% ake] g o, 1~5idel] BAfHES ol 2¥ I WA
d e HFich A of & IgM2 RS 2
o oH{p-<0. 005).

5) C32] MTETEE BAESY 7% 242 48
19 Lipgedl REAME el owd, HUfiel @
Abel & A=A ekt
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